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SHEAR TESTS ON DU PONT EXPLOSIVX R I V E T S  WITH THE 

COUITTERSUNK HEAD MILLED FLUSH AFTER EXPANSION 

By Robsert  G o t t l i e b  and Leonard M ,  B a r t o n @  

XNTRODU CTI ON 
. .  

I n  t h e  S n v e s t i g a t i o n  described i n  r e f e r e n c e s . 1  t o  3 ,  
i t  was f c u n d  d e s i r a b l e  t o  a l l c w  t h e  h e a d  of a machine-  
c o u n t e r s u n k  r i v e t  t o  p r o t r u d e  a d e f i n i t e  a a o u n t  above  t h e  
s k i n  s u r f a c e  b e f o r e  d r i v i n g  and  t h e n  t o  remove t h e  p r o -  
t r u d i n g  p o r t i o n  a f t e r  d r i v i n g .  I n  t h i B  way, t i g h t  and  
s n o o t h '  r i v e t s  'were  o t t a i n e d  even  though  la . rge  t o l e r a n c e s  
i n  c o u n t e r s u n k  d e p t h  were perrni t , ted,  

T h i s  p a p e r  p r e s e n t s  t h e  r c a u l t s  o f  a s imi la r  inve .s -  
t i . g a t i o n  i n  which t h e  h e a d s  o f  Du Pon t  a v p l o s i v e  c o u n t e r -  
s u n k  r i v e t s  were a l l o w e d  t o  p r o t r u d e  v a r y i n g  amounts  
above  t h e  s k i n  s u r f a c e  b e f o r e  e x p a n s i o n  and  t h e  p r o t r u d -  
i n g  p o r t i o n s  were  removed a f t e r  e x p a n s i o n ,  

SSZCIMENS AND TEST FROCEDURE 

The spec imens  f o r  t h i s  i n v e s t i g a t i o n  c o n s i s t e d  of  
t w o  s h e e t s  of 84s-T aluminum a l l e y  r i v e t e d  t o g e t h e r  i n  
t h e  form o f  a l o p  j o i h t  w i t h  t w R  1 / 8 - i n c h  c o u n t e r s u n k  
Du Zont  e x p l o s i v e  r i v e t s ,  as shown i n  f i g u r e  1. All 
r i v e t s  were expanded w i t h i n  1,s t o  6 s e c o n d s  a f t e r  R 

Du P o n t . r i v e t i n g  i r o n  was a p p l i e d ,  The p r o t r u d i n g  p b r -  
t i o n s  o f  t h e  c o u n t e r s u n k  heads  were t h e n  removed w i t h  a 
f l u s h - r i v e t  m i l l i n g  t o o l  s imi la r  t o  t h e  one d c s c r i b o d  i n  
r e f e r e n c e  4, 

The h e i g h t  o f  the r i v e t  h e a d  above  c)r below t h e  s k i n  
s u r f a c e  b e f o r e  e x p a n s i o n  i s  d e s i g n a t e d  h b ,  p o s i t i v e  
when t h e  r i v e t  head  i s  above t h e  s k i n  s u r f a c e  and  nega -  
t i v e  when the r i v e t  bead i s  b e l o w  t h e  s k i n  s u r f a c e .  

The t e s t i n g  p r o c e d u r e  w a s  t h e  same a s  t h a t  u s e d  i n  
t h e  i n v e s t i g a t i o n  o f  r e f e r e n c e  1. 
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It was conc luded  i n  r e f e r e n c e  
t h e  quality o f  machine-countersunk 

I b a s i s  of maximum l o a d  a l o n e  i s  n o t  

1 t h a t  a compar ison  o f  
r i v e t e d  j o i n t s  on t h e  
j u s t i f i e d ;  t h e  y i e l d  

l o a d  a s  a measure of t i g h t n e s s  i s  a b e t t e r  c r i t e r i o n  O f  
t h e  s t r e n g t h  q u a l i t y  of a f l u s h - r i v e t e d  j o i n t .  The y i e l d  

s h e e t s  a r e  pe rmanen t ly  d i s p l a c e d  an amount equa l  t o  4 p e r -  
c e n t  of t h e  r i v e t  d i a m e t e r .  T h i s  d e f i n i t i o n  is a r b i t r a r y  
and c o r r e s p o n d s ,  i n  a measure ,  t o  t h e  a r b i t r a r y  d e f i n i -  
t i o n  of  y i e l d  p o i n t  commonly s p e c i f i e d  f o r  a i r c r a f t  mate-  
r i a l s ,  

I l o a d  i s  d e f i q e d  as  t h e  s h e a r  l o a d  p a r  r i v e t  for which t h e  

The v a r i a t i o n  of y i e l d  load and maximum l o a d  w i t h  
hb i s  shown i n  f i g u r e  2 f o r  t h e  t w o  s h e e t  thicknesses 
u s e d .  T h i a  f i g u r e  i n d i c a t e 8  t h a t  t i g h t  r i v e t s  a r e  ob- 
t a i n e d  i f  t h e  c o u n t e r s u n k  heads  a r e  allowed t o  p r o t r u d e  
above  t h e  s k i n  s u r f a c e  before e x p a n s i o n  and the p r o t r u d -  
i n g  p o r t i o n s  a r e  removed a f t e r  expansion. The i n c r e a s -  
i n g  t i g h t n e s s  when hb i n c r e a s e s  may b e  due t o  one o r  
more o f  t h e  f o l l o w i n g  f a c t o r s ' :  

1, I n o r e a s e  i n  s h o u l d e r  h e i g h t  ( e >  

2 ,  D e c r e a s e  i n  c o u n t e r s u n k  d e p t h  ( 0 )  

3,  Movement of  oharged  portion of r i v e t  s h a n k  from 
o u t s i d e  t h e  s h e e t s  t o  p a r t l y  w i t h i n  t h e  s h e e t s  

On t h e  b a s i s  of t h e s e  few t e a t s ,  it w o u l d  a p p e a r  de-  
s i r a b l e  t o  i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  f i l l i n g  t h e  cn- 
t i r e  shank w i t h  a n  e x p l s s i v e  c h a r g e  i n  o r d e r  t o  p e r m i t  
g r e a t e r  t o l e r a n c e s  i n  t h e  d i a m e t e r  o f  t h e  d r i l l e d  h o l e  
and  s t i l l  p r c d u c e  c o n s i s t e n t l y  t i g h t  r i v e t s .  T h i s  advan- 
t a g e  might ou tweigh  t h e  d i s a d v a n t a g e  of t h e  r e d u c e d  maxi- 
mum load t h a t  would r e s u l t  f r o m  t h e  d e c r e a s e  i n  c r o s s -  
s e c t i o n a l  a r e a  of  t h e  r i v e t  Rhank. 

Langley Memorial A e r o n a u t i c a l  L a b o r a t o r y ,  
N a t i o n a l  Advisory  Committee f o r  A e r o n a u t i c s ,  

Langley F i e l d ,  Va. 
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